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]
ELASTICITY & THERMAL EXPANSION

[ EXERCISE - | I

SINGLE CORRECT

1.

C.
AL = La AT

6 x 10> mm = (1mm) (12 x 107%) At
At = 5°C

A.

AL F

T— aAT = Ay

F = oA yAt

= (107°)(0:8 x 10) x (2 x 10%°) x 10
=160N

C.
L, =L+ La, At
L, =L+ La, At

Stress,  y,Lo,At L

Stress, L y,lo,At
2n

1= 37,

C.

I = CMR?

dI = 2CMRdR = 2CMR [RoAT]
= 2alAT

B.

AL
F= AyT= AyoAT
F  [AyAT
f=ky— =K /|———
\/; PA
o
= f oc,/y_
p

B.
1 .

U= 2 x stress x strain x volume
1 .

=3 x y (strain)? volume

1

U= 27 (aAT)? AL

U < AT?

U o (t - 20)2

B.

AL

T =gAt = - 020

means read more so actual is less

8.

10.

11.

12,

13.

B.
0-075 =200, (100)
0045 =200,(100)
Let for third rod L, and L, = 20 - L,
So AL, =AL, + AL,
=006 =L,a, 100+ (20-L,)a, 100
L, =10cm.
A.
pSpere =pll
266.5  1.527

4 (7)3 ~ 1+35y

3 (2
=y =8.3x 10"/.c
B.

he Vi =V, _ Vo (1+7AT) -V, (1+3a,AT)
A, A, (1+2a,AT)

VT (v-3a,)
A, (1+2a,T)

B.
AL
L(1+ aAt)
_Acat
1+ at)
A.
At 0°C
then p,vV.g =W, ...(1)
Att°C p'v/g =W ...(2)
pV.=p,/ Vv, =m ...(3)

Q- =0(p'V/-pV)g=W-W,
W=W,+(p{l-ytrv,(1+yt)-pvVv)g
=W, [1 - (y, - v)t]

C.

Initially P =

VP, = Vb’ pb,
A, A

Cc

VY, (1+10° x10) o,
A, (1+2x107 x10) g (1+107 x10)

;L P
1+2x107?

394,50 - Rajeev Gandhi Nagar Kota, Ph. No. : 93141-87482, 0744-2209671
IVRS No: 0744-2439051, 52, 53, www.motioniitjee.com, info@motioniitjee.com

IIT-JEE|AIEEE
CBSE|SATINTSE
OLYMPIADS

Nurturing potential through education




Page # 2

[ Solutions Slot — 3 (Physics) |

[ -2
(%—1j><100:1_(L1X10)x100

=-2%

14 C.
dx = Adx

X dx

AL L
[ Adx = [dx(3x+2)x10°(20-0)
0 0

3x? )
AL = (20 x 107) (T+2x]
0
(3
AL =(20x 109 Z-+2L |=12¢m
L =L+ AL

new

15. C.
Let eg". temp = t then
m,s,t =m_s (100 -t)

(1)
d/ =d. (1 +a.t)
(2)
d/ =d[1-a, (100 - t)] ..(3)
Nowd' =d .(4)

So. d (1 + a t) =d[1-a(100 - t)]

d (1- 2,100)—dy
[dR Og — ds 0“5]

t =

Put the above value of tin eq. 1.

{Mﬂ]t =100

mSSs
m, 23
m 54

r

16. C.
o, + o for x — y plane
=3 x 1075 per °C

BCDEH

17. D.

yoil = yves_sel = D. .
Volume increases but mass remains same.

18. C.

Y < Va Pm == Pac
AV < AV, So completely Im-
mersed
Apm < ApAI
So W, > W, [ Displaced mass of alchol) is
less]

19.

20.

21.

22,

23.

24.

25,

26.

27.

D.

Luitially p_ p,and V
!_ V! r _V

BT BT X100: splg splg>< 100
Vip 9

T sFl

= [(1 + v, At)(1 -y, At) - 1] x 100
= - 0.05 (decreases)

B.

AL

%100 = 1 = 100 aAt = 100 o(T, = T,)

AA
A x 100 = 200 aAt = 2%

C.
AL = AL, + AL,

(3L)a,, At = LaAt = (2L) (2a) At
a+4a 5Sa
Ot = =5
3 3
B.

__ e gV
P=-Jviv 74P ="PY
AP = B(3a AT)

= 7.14 x 107 Pa.
A.
At 40°C

1 Unit will be = 1(1 + o At) units

=1(1+ 12 x 10 x 40) Units
So 100 Unitwillbe =100 (1 + 12 x 10® x 40) =
Actual
100 (1 +40 x 12 x 10°) =1, (1 + (2 x 1079)
40)
| =100[1+400x 10%] > 100mm.

0

C.
Vair = Vflask - Vm = V’flask - Vm’
V., —300=V,_ [1+3x(9x10°)At]

- 300 [1 + 8 x 107* At]
-4
e (300><1.8:10 ) At = 2000 cm
27 x107 At
B

Because floating

Vv
Vg =p (%) 9

if y, > v, then submerged more else come out of
liquid respectively

and vy, >y, (always)

A.

V' = V[1 + y,_At]

P =p [1 -y At
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vy (V' 34. D.
plzg_pl ?g at 0°C

V, =20A
y v V. =30A
( jg = p (1 -y At) (E] (1 + v, At)g Now at time T y read 120°C

So. V', =A(120) =30A(1+7y,T)

1 -y At) (1 + 7, At) =
(1= A0 (1 + v, 40) and V', = Ah=20A(1+7,T)

(1 -y, At) (1 + 3a, At) =

3a, - y,= ... 120 30
28. A. Dividing 207 h = 80.
initially p(A.h)g = (p, A h,)g ..(1)
Now p(A,"h) g = (p,”A,/h)g ...(2) Multiple Choice Question
p, (1 =y, At)h = p (1 - 3a, At)h (1 + o  At) 35.C,D
Y, = 20, for Adiabatic
29. A. PVr = const.
1
p/ <r,or p_2| P o v
PV = nRT
P P
1+y, At 2 36. B, C
147y At>2 Strain —» Same
At > L Stress = £= constant
Y Fo A
1 = F oc r?
T.-T>— =T.>T+— 1
Y, v Energy = — stress x strain x volume
30. C. 2
o Area
Given vy, -y, =cC o r?
= ¥, =C+Y, —S=30,
and v, -7, =S 37. A, C, D
cry s Gravitational Potential Energy U_ = Mgl
o =2—° Elastic Potential Energy U, =
31. B. = Lstress x strain x volume
AQ, =100 x 4 x 60 = 24000 cal. 2
for 0°C = water
AQ, = (100 x 0.2 x 20) + (200 x 0.5 x _LR | Fema
20) 2A 7, V=A/,
+ (200 x 80)
= 18400 cal. - %mg|

So let temp is t then.
24000 - 18400 = (200 x 1 + 100 x 0.2)t

1
t =25.5°C Heat Produced = U_ = 2 Mgl
32. C.
Pooc D19 = Pgec N, 9 38. A,C,D
pe (120) = p, (1 -v30) (124) (A) % rise in area = BAT
= 2(aAT)
=(1—%j3—10:11x104/°0 =2x0.2=0.4%
(C) % rise is volume = 3 aAT
33. A. =3x0.2=0.6%
(212=37)°F  gec _ asoF ' 470
-~ % = = = -
(100-0)°C (D) o= Box100 = 0:2° x 107/°C
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